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ABSTRACT 
A  feeding trial was performed using 128 day-old unsexed chicks 
(Hubbard classic).to evaluate the effect of molasses as  energy source on 
the general performance of the broilers, blood chemistry, feed 
consumption , body weight, feed conversion, some blood parameters and 
carcass yield. The experimental lasted 45 days, from 23 July till 6 
September 2009. The experimental design used was complete by 
randomized (32 chicks/ treatment, with 4 replicates of 8 birds/replicate). 
Sugarcane molasses levels used were zero, 3%, 6%, and 9%  to eatch diet 
: A, B, C and D, respectively. molasses levels used respectively.Feed 
intake was highest with the group given 6% molasses and lowest in the 
control group (A), no significant with the addition of molasses at all 
levels (P > 0.05).  Increase in live weight was also highest  in the group 
given 6% molasses significant with the addition of molasses at all levels 
(P < 0.01).  The highest dressing percentage was found in the group 
receiving 6% and lowest in the control group, being 67.7% in the control 
group (A) and 70.8% in 6% molasses group (C) and feed conversion ratio 
significant with the addition of molasses at all levels (P <  0.05). Dietary 
molasses significant ( P < 0.01) increased serum cholesterol and glucose 
levels compared with the control. Weight of the liver was significant ( P  
< 0.01).highes in group receiving 6% molasses and significantly lowest 
in the control group. No mortality was recorded in the experiment and no 
soft faeces was observed. 
  
 
 
   
 
 
  ﺹ ﺍﻻﻁﺭﻭﺤﺔﺴﺘﺨﻠﻤ
ﻻﺤﻡ ﻏﻴﺭ ﻤﺠﻨﺱ ﻋﻤﺭ  ﻜﺘﻜﻭﺕ  821ﺒﺎﺴﺘﺨﺩﺍﻡ ﻋﺩﺩ  ﺍﻟﻐﺫﺍﺌﻴﺔ  ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺘﺠﺭﺒﺔ
ﺍﻟﻭﺯﻥ ﻟﻠﻁﺎﻗﺔ ﻓﻰ  ﻜﻤﺼﺩﺭ ﻗﺼﺏ ﺍﻟﺴﻜﺭ ﻤﻭﻻﺱﺘﺎﺜﻴﺭ  ﻟﺘﻘﻴﻡ  ﻴﻭﻡ ﻤﻥ ﺴﻼﻟﺔ ﻫﺎﺒﺭﺩ
ﺍﻟﺯﻴﺎﺩﺓ ﻓﻰ ﺍﻟﻭﺯﻥ ﻭ ﺍﻟﻜﻔﺎﺀﻩ  ﻭ ﺍﺩﺍﺀ ﺍﻟﺩﺠﺎﺝ ﺍﻟﻼﺤﻡ ﻤﻥ ﺤﻴﺙ ﺍﺴﺘﻬﻼﻙ ﺍﻟﻐﺫﺍﺀ
ﺍﺴﺘﻤﺭﺕ ﺍﻟﺘﺠﺭﺒﺔ . ﺍﻟﺘﺤﻭﻴﻠﻴﺔ ﻟﻠﻐﺫﺍﺀ  ﻭﺒﻌﺽ ﻤﻜﻭﻨﺎﺕ ﺍﻟﺩﻡ ، ﻭﺍﻨﺘﺎﺝ ﻟﺤﻡ ﺍﻟﺫﺒﻴﺤﺔ
ﻨﻔﺯﺕ ﺍﻟﺘﺠﺭﺒﺔ ﺒﺘﺼﻤﻴﻡ  9002ﺴﺒﺘﻤﺒﺭ  6ﻭﻟﻴﻭ ﻭﺤﺘﻰ ﻴ 32ﺨﻤﺴﺔ ﻭﺍﺭﺒﻌﻴﻥ ﻴﻭﻤﺎ ﻤﻥ 
ﺃﺭﺒﻌﺔ ﻤﻜﺭﺭﺍﺕ ﺒﻤﻌﺩل ﺜﻤﺎﻨﻴﺔ ﻜﺘﺎﻜﻴﺕ ﻓﻰ ﻜل ﻤﻥ ﺍﻟﻤﻜﺭﺭﺍﺕ ﻌﺎﺩﺓ ﻟﻜﺎﻤل ﺍﻟﻌﺸﻭﺍﺌﻴﺔ ﺍ
ﻭ %  3ﺼﻔﺭ ﻭﺍﺴﺘﻌﻤل ﻤﻭﻻﺱ ﻗﺼﺏ ﺍﻟﺴﻜﺭ ﺒﻤﻌﺩل . ﻜﺘﻜﻭﺕ 23ﺍﻟﺭﺒﻌﺔ ﺒﻤﺠﻤﻭﻉ 
ﻜﺎﻥ ﺍﻋﻠﻰ ﺍﺴﺘﻬﻠﻙ ﻓﻰ ﺍﻟﻤﻌﺎﻤﻠﺔ ﺍﻟﺘﻰ . ﻟﻠﻌﻼﺌﻕ ﺃ ﻭ ﺏ ﻭ ﺝ ، ﺩ ﺒﺎﻟﺘﺘﺎﻟﻰ%  9،% 6
ﻜﻤﺎ ( ﺍﻟﺸﺎﻫﺩ)ﻤﻭﻻﺱ ﻭﺍﺩﻨﺎﻫﺎ ﻓﻰ ﺍﻟﻤﻌﺎﻤﻠﺔ ﺍﻟﺘﻰ ﻻ ﺘﺤﺘﻭﻯ ﻋﻠﻰ ﻤﻭﻻﺱ % 6ﺍﺤﺘﻭﺕ 
. ﻤﻭﻻﺱ%6ﺍﻥ ﺍﻋﻠﻰ ﺯﻴﺎﺩﺓ ﻓﻰ ﺍﻟﻭﺯﻥ ﺤﺩﺜﺕ ﻓﻰ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﺘﻰ ﺍﺤﺘﻭﺕ ﻋﻠﻴﻘﺘﻬﺎ 
% 7.76ﻤﻭﻻﺱ ﻭ% 6ﻓﻰ ﺍﻟﻌﻠﻴﻘﺔ ﺍﻟﺘﻰ ﺘﺤﺘﻭﻯ ﻋﻠﻰ % 8.07ﻜﺎﻨﺕ ﻨﺴﺒﺔ ﺍﻟﺘﺼﺎﻓﻰ 
ﻜﺒﺩ ﻓﻜﺎﻨﺕ ﻓﻰ ﺍﻟﻤﻌﺎﻤﻠﻌﺔ ﺍﻤﺎ ﺍﻋﻠﻰ ﻭﺯﻥ ﻟﻠ. ﻓﻰ ﺍﻟﻌﻠﻴﻘﺔ ﺍﻟﺘﻰ ﻻﺘﺤﺘﻭﻯ ﻋﻠﻰ ﻤﻭﻻﺱ
ﻤﻭﻻﺱ ﻭﺍﺩﻨﺎﻫﺎ ﻓﻰ ﺍﻟﻤﻌﺎﻤﻠﺔ ﺍﻟﺘﻰ ﻻ ﺘﺤﺘﻭﻯ ﻋﻠﻰ ﻤﻭﻻﺱ، ﻭﻤﺎﻥ ﺍﻟﻔﺭﻕ ﻤﻌﻨﻭﻴﺎ % 6
ﻓﻰ ( 10.0<P)ﺍﺩﻯ ﺍﺴﺘﻌﻤﺎل ﺍﻟﻤﻭﻻﺱ ﻓﻰ ﺍﻟﻌﻠﻴﻘﺔ  ﺍﻟﻰ ﺍﺭﺘﻔﺎﻉ ﻤﻌﻨﻭﻯ (. 10.0<P)
 
   
 
 
ﻟﻡ ﻴﺤﺩﺙ ﺍﻯ ﻨﻔﻭﻕ . ﻨﺴﺒﺔ ﺍﻟﺴﻜﺭﻭﺍﻟﻜﻠﺴﺘﺭﻭل ﻓﻰ ﺍﻟﺩﻡ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻌﻠﻴﻘﺔ ﺍﻟﺸﺎﻫﺩ
  .ﺀ ﺍﻟﺘﺠﺭﺒﺔ ﺍﻭ ﻟﻴﻭﻨﺔ ﺯﺭﻕ ﺍﻟﺩﺠﺎﺝﻓﻰ ﺍﻟﻜﺘﺎﻜﻴﺕ ﺍﺜﻨﺎ
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CHAPTER ONE 
INTRODUCTION 
The sugar industry sector in the Sudan is part of a successful large 
scale agro – industry linkage going back for more than 30 years and is 
the major agro –industrial project. Total production of molasses is 
estimated to be about 600,000 tons per year according to Sudanese Sugar 
Company (2009).      
High price of the energy ingredients in poultry feed (> 60 of the ration). 
Being the major energy –supplying ingredients are the cereal grains 
(which are rich in carbohydrates)  
Dura (sorghum grains), which is the most predominant energy source for 
both humans and animals, constitutes about 60% of this amount. This 
Situation will undoubtedly result in a very sharp competition between 
ruminants and Monogastric animals (humans and poultry) 
If we succeed in substituting part of the cereal grains by cane sugar 
molasses, this will minimize the cost of poultry   ration and will 
consequently reduce the price of poultry products if molasses was fed in 
high level to poultry. 
Molasses is considered one of energy sources in Sudan, which is 
available in sufficient amount, with low prices, compared to sorghum; it 
has not been yet used extensively in poultry ration. 
Little work has been reported on the effects of feeding molasses on the 
poultry performance (Ricci et 1980 ). The level of molasses inclusion is 
usually limited because of the risk of soft faeces or diarrhea which has 
been related to high level of potassium and Sodium. 
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The objectives of the study are to determine:- 
1.  The addition of different levels of molasses to diets on the feed 
performance of broiler chicks. 
2. The effect of feeding different levels of molasses to broiler on some  
blood Metabolites . 
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CHAPTER TWO 
Literature Review 
Molasses is a by-product of the sugar industry, defined as the end 
product of sugar manufacture or refining form which no more sugar may 
be economically crystallized by conventional means. It is a heavy viscous 
liquid, which is composed of carbohydrates (sucrose, glucose, and 
fructose), protein, minerals and vitamins. 
2.1. Types of molasses: 
  The Association of American feed control officials (AAFCO, 
1982) described the following five types of molasses:- 
2.1.1. Types of cane molasses: 
High-test (or invert) molasses: results from the conversion of the 
clarified whole sugar cane juice into molasses. 
Integral molasses: this is unclarified cane juice. 
Condensed distillers molasses: this is the by – product developed by 
condensing the residue from yeast fermentation to commercial alcohol. 
Final cane molasses (Black strap molasses):  this is by far the most 
commonly used type, compared to other types, for animal feeding. It is a 
dark heavy viscous fluid from which no further sugar cane can be 
crystallized by normal methods. 
2.1.2. Beet molasses: 
Is a by product of the manufacture of sucrose from sugar beet. It 
must contain not less than 48% total sugar expressed as invert. 
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2.1.3. Citrus molasses:  
Is the partially dehydrated juices obtained from the manufacture of 
dried citrus pulp. It must not contain less 45% total sugars expressed as 
invert. 
2.1.4. Hemicelluloses extract:  
Is a by-product of the manufacture of pressed wood. It contains 
pentose and hexose sugar and has a total carbohydrate content not less 
than 55%. 
2.1.5. Starch molasses: 
Is a by-product of dextrose from corn or grain sorghums where the 
starch is dehydrolyzed by enzymes and or acid. It must contain not less 
than 50% total sugar expressed as dextrose. 
2.2. Chemical composition: 
The composition and content of the various types of molasses is 
presented in table 1. As is often found with many industrial by-products 
the chemical composition of molasses shows wide variation. Its 
composition is influenced by factors, such as soil type, ambient 
temperature, moisture, season of production, variety, production practices 
at a particular processing plant and by storage variable, consequently 
considerable variation may be found in nutrient content, flavor, color, 
viscosity and total sugar content (Wornick, 1969; Anonymous, 1970; 
Hendrickson and Kesterson, 1971; and NRC, 1979). 
2.2.1. Brix. 
The molasses trade companies commonly use the term Brix as an 
indicator of  specific gravity and as illustrated in table 1, represents an 
approximation of total solids content. Brix is a term originally initiated 
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for pure sucrose solutions to indicate the percentage of sucrose in 
solution on a weight basis. However, in addition to sucrose, molasses 
contains glucose, fructose, raffinose and numerous non-sugar organic 
materials. Consequently, a Brix value for molasses will often differ 
dramatically from actual sugar or total solid content (Baker, 1979). 
2.2.2. Sugars.  
All type of molasses contain relatively large amounts of total sugar 
or carbohydrates and the sugar content of molasses produced, will vary 
according to the production technology employed (Baker, 1981). 
2.2.3. Protein. 
As is presented in table 1, consist mainly of non-protein nitrogen 
compounds, which include amides, albuminoids, amino acids, and other 
simple nitrogenous compounds. Chapman et al., (1965) mentioned that 
molasses produced from cane grown on organic soils contained 7-10 % 
Protein as compared to 3 % for molasses from mineral soils. 
2.2.4.Minerals and vitamins. 
 Cane and beet molasses are comparatively high in potassium, 
magnesium, sodium, chlorine and sulfur. Curtin (1973) reported that cane 
and citrus molasses contain higher amounts of copper, iron and 
manganese than beet molasses. The trace mineral and B- vitamins  
content of cane, beet and citrus is presented in Table 2. 
 
 
 
 
 
6 
 
Table1. Composition and nutrient contents of Molasses. 
 
Item Cane Beet Citrus Extract Starch
Brix 79.5 79.5 71 65 78 
Total solids% 75 77 65 65 73 
Specific Gravity 1.41 0.41 1.36 1.32 1.4 
Total sugar % 46 48 45 55 50 
Crude protein %  3 6 4 0.5 0.4 
Nitrogen-free Extract %  63 62 55 55 65 
Total fat % 0 0 0.2 0.5 0 
Total fiber % 0 0 0 0.5 0 
Ash % 8.1 8.7 6 5 6 
Calcium % 0.8 0.2 1.3 0.8 0.1 
Phosphorus % 0.08 0.03 0.15 0.05 0.2 
Potassium % 2.4 4.7 0.1 0.04 0.02 
Sodium % 0.2 1 0.3 - 2.5 
Chlorine % 1.4 0.9 0.07 - 3 
Sulfur % 0.5 0.5 0.17 - 0.05 
 
AAFCO, 1982 
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2.3. World molasses production: 
Molasses production is a function of the sugar industry. During the 
last 35 years the world sugar demand has risen dramatically resulting in 
world molasses production increasing tremendously from no more than 
15 million tons in the early 1960 to an estimated 46 million tons in 
1998/99. About 75% of the world's molasses comes from sugar cane 
(Saccharum    officinarum), which is grown in tropical climates (Asia, 
South America), and the majority of the remainder comes from sugar 
beet. 
2.4. Molasses Production in Sudan: 
The Sudanese sugar industry is famous for high value sugar cane 
Molasses .The average annual production of cane molasses in Sudan 
except Kennana sugar factory is about 600,000 tons per year according to 
Sudanese Sugar Company (2009). 75% of this amount is exported; some 
of the 25% has been used locally for production of alcohol and animal 
feed. 
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Table 2 .  Trace Mineral and vitamins in Molasses (mg/kg) 
 
 Cane Beet Citrus 
Minerals    
Copper 36 13 30 
Iron 249 117 400 
Manganese 35 10 20 
Zinc 13 40 - 
Vitamins    
Biotin 0.36 0.46 - 
Choline 745 716 - 
Pantothenic Acid 21 7 10 
Riboflavin 1.8 1.4 11 
Thiamine 0.9 - - 
Curtin, 1973  
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2.5. Feeding cane molasses as   constituent of poultry ration: 
 Cannor et al (1972) reported that levels of 4-5% molasses in 
starting and growing ration produced resulted that were similar to these 
obtained with ration without molasses. 
They concluded that daily live weight gains and feed conversion ration 
were satisfactory on the molasses diet and not significant different from 
the control group. On the other hand  Ricci  et al .,(1980)found that the 
inclusion of 0, 15 , and 20% molasses in the diets for broilers had no 
significant differences (p< 0.05) among group when fed as a finisher 
diet.Eiman  et al ; (1986) observed feed intake and increasethe amount of 
feed consumed and body weight was a  lwoys significantly (P>0.001) 
lees in 27.5% and 38.5% molasses compared with 0%and 11% the 
efficiency of food utilization in the group receiving higher levels of 
molasses was higher than rest of the groups. Hamza  et al ; (1984) in 
experiment molasses was included at three different levels 6%, 12% and 
15% molasses . there was no significant difference (P>0.01) in the 
amount of feed consumed and body weight. It was observed by winter 
(1929) in an experiment carried with broiler chicks in batteries that the 
group receiving 5% cane molasses Replaoing   an equal amount of corn 
in the ration showed an increased body weights in 8weeks when 
compared with the control . Maw ( 1933) added molasses to a starting 
mash to form 1 ,3 , 5 , and 7 of the total  ration  and found in 10 week 
trial that body weight  was essentially constant but intake increased with 
increased molasses in the ration . 
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2.6. Response of chicks to graded concentrations of final molasses:  
Ewing (1951) recommended that not more 2.5%to be fed on a year 
round basis for broiler Chicks. Scott (1953) also concluded that levels  of  
4-5% molasses in starting and growing ration produced result which were 
at least equivalent to those obtained with similar ration without molasses 
this conclusion was based on the results and interpretation of the data 
reported by various workers (winter , 1929 , Bice, 1933 , maw 1933 ,Upp 
1937 ) .it has been reported by winter (1929) that growth rates of chicks 
comparable to those of their respective controls were obtained on levels 
of Molassesup to 10% of total ration .  
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Table 3. Composition and characteristics of Sudanese cane molasses 
(Kenana) 
 
Chemical analysis (%)  
Total sugar 50.36 
Reducing sugar 16.06 
Sucrose 34.3 
Dry matter 78.15 
Total nitrogen 0.37 
Crude protein 2.31 
Total ash 12.39 
Source: Anon, (1990) 
 
  
12 
 
2.7. Source of energy: 
Energy is produced by the metabolism of dietary carbohydrate, fats 
and proteins. 
2.8. Source of carbohydrates: 
Sorghum is the most important grain for poultry in Sudan, which is 
used more in the ration than any other grain. Of the cereal, sorghum has 
the highest content of metabolizable energy (14.46MJ\KG), and it 
contains relatively low percentages of crude protein (8-12%) .Molasses is 
substituted for carbohydrate ingredients (like cereals) in poultry feeds 
due to its high metabolizable energy 10.15mJ/Kg (Anthony, 1990).              
As mentioned previously, sugars and soluble carbohydrates account for 
the major portion of the feeding value of molasses comparison of these 
values with commonly used . Averaging the energy values for barley, 
corn, oats and wheatshows that for swine, molasses contains only 77% of 
the energy found in these grains and that with poultry.  In certain 
countries of the world, molasses is the only inexpensive and available 
energy source that can be used in livestock and poultry production. In 
addition to energy, molasses products also provide other advantages in 
rations, particularly for ruminants, which are difficult to evaluate on a 
numerical basis. These advantages include: Increases the palatability of 
many types of rations. Energy in form of simple sugars is easily 
digestible. Molasses at times appears to exert a tonic effect. In many 
feeds it eliminates dust. 
 2.9. Blood glucose:  
Glucose is delivered to all body tissues by the circulating blood. 
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The higher the concentration of glucose, the more rapid is its assimilation 
by tissues to be oxidized to yield energy or it may be stored especially in 
the muscle and liver which, would favor the formation of liver glycogen 
and fatty acid and these processes are under the control  of different 
hormones. Furthermore, during lairage the body temperature of the 
broilers increases and the liver glycogen stores become depleted, 
indicating significant periods of negative energy balance (Warriss et al., 
1999). However, the results of studies on the effects of transport on 
plasma glucose levels are in conflict with each other. Both Halliday et al. 
(1977) and Freeman et al. (1984) observed a reduction of the plasma 
glucose concentrations after transport, whereas Warriss et al. (1993) and 
Savenije et al. (2002) claimed that no significant differences are observed 
in plasma glucose and lactate concentrations of transported broilers. In 
rabbits with experimental atherosclerosis, reductions in serum total 
cholesterol and b-lipoproteins have been noted (Ivanov,1974). In 
domestic animals, however, there are few observations on the effects on 
glucose and lipid metabolisms. In broiler chickens, the author has found 
that the metabolic response of lipids to dietary  administration depends 
on the agerelated metabolic state (Hamano et al. 1999) and that 
simultaneous increments in both plasma NEFA and triacylglycerol, an 
interesting response, occurred when the level of administration rose 
(Hamano, 2002). Khamaisi et al. (1999) also observed an increased 
plasma NEFA level from  administration in rats and suggested that this 
resulted from reduced hepatic fatty acid oxidation. As it is known that 
most fat synthesis in chickens occurs in the liver tissue (O’Hea & 
Leveille, 1969). 
14 
 
 
2.10. Dietary requirements of broilers: 
             Not only is the energy level of the diet the most crucial in terms 
of nutrition, but it also has the most impact on the practical application of 
the feed and on it’s cost. Leeson and summers (2000), show how the 
energy levels recommended by the various suppliers of    genetic material 
differ. by Ross (2001) recommend a value of 11.5 MJ/kg, while Lesson 
and Summers (2000) show that diets containing 12.3 MJ/kg can be fed. 
Those who feed broiler breeders will know that in order for the energy 
allocation to remain constant, the energy allocation of the low energy diet 
would need to be increased by 7 g/bird per day. Clearly this has both 
practical and economic implications. 
This problem is not new and Kleyn (1987) conducted an experiment to 
investigate these aspects. Broiler breeders were offered three different 
energy allocations at 4 fixed daily feed allocations. 
The amino acid levels of the diets were determined in such a way as to 
ensure that the lysine intake of the birds remained at a constant 920 
mg/bird d. Ross birds were housed in 36 open sided pens, each pen 
housing 55 females and 6 males (at the start of the experiment). Data was 
collected for 4 weekly periods starting at 28 weeks of age. Separate sex 
feeding was not used. 
The work of Fisher (1998) is not based on experimentation although 
flock variation has been taken into consideration. Neither Bowmaker et 
al. (1991) nor Lesson et al. (2000) considered flock variation. 
As already discussed, the 920 mg/ day of lysine used as a standard by 
Kleyn (1987) in all likelihood had no impact on performance Harms et 
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al. (1992) achieved excellent performance at levels as low as 804 
mg/lysine per day. 
As can be seen the amino acid requirement of breeding hens is still 
poorly understood. It is probably fair to say though that we are probably 
over feeding protein to most of our broiler breeders. This has a number of 
important practical and commercial implications. 
When one examines the work reported female body weights were 
correlated with amino acid and/or protein intake. This is clearly 
illustrated by the work of Harms et al. (1982). These workers used 
isocaloric diets in this experiment and although Coon (2001) has 
commented that the extra caloric effect of the fats used in the higher 
protein diets may have been responsible for the additional weight gain 
observed, the researchers feel that the additional energy requirement of 
the increased egg production would have more than compensated for this. 
Bear in mind that in the work published by Kleyn (1987) the difference 
in energy consumption between to lowest energy allocation (1800 kJ/ME 
per day) and the highest allocation (2000 kJ/ME per day) was 11% but 
that difference in body weight was only about 3%. 
2.11. The effect of some constituents in molasses on water 
metabolism of chicks: 
Kondo and Ross (1961) reported that certain minerals in cane 
molasses are responsiple for some of the changes in water metabolism of 
chicks. It has been reported that potassium which is present in a relatively 
high concentration in cane final molasses is the primary cause of laxative 
effect (Bice and Dean, 1939; and Rosenberg and Palafox, 1956). 
Rosenberg (1954) suggested that the deionization of molasses may 
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probably reduce the high concentration of potassium in cane molasses. In 
addition to potassium, the effect of sugar in the diet has been studied in 
relation to water consumption and moisture content of the droppings. 
2.12. Carcass quality: 
Broiler diets with crude protein (CP) content lower than the values 
suggested by the NRC (National Research Council, 1994), and 
supplemented with the limiting amino acids (lysine, and methionine), can 
support performance results similar to those diets with higher levels of 
CP. Such diets can also reduce nitrogen losses, which decreasing 
environmental pollution. 
Four experimental rations having CP 23 (control group),22, 21 and 20%, 
with optimal amino acid balance were prepared. All the four rations were 
isocaloric having ME 3200 kcal/kg with Energy: Protein (E:P) 139.0, 
146.5, 152.4 and 160 in diets A, B, C and D Respectively carcass yield, 
breast meat yield, abdominal fat and composition of breast meat. Results 
of the trial suggested that weight gain was significantly (P<0.01) 
increased in birds on diets with CP 20 and 21%. Feed consumption and 
FCR remained un-changed for all the treatment groups. Eviscerated 
carcass yield was significantly (P<0.05) higher for the group fed on diet 
with 20% CP. Breast meat yield,abdominal fat and Composition of breast 
meat also remained un-changed. Economic evaluation of the trial 
revealed that decreasing CP levels from 23 to 20% resulted in reduced 
feed cost per kg of live weight gain, which clearly Indicated that this 
approach was useful especially in severe summer conditions. The overall 
picture of the study suggests that dietary protein level of broilers could be 
reduced from 23 to 20%, with beneficial Effects on growth performance 
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and carcass characteristics and increased economic returns in 
hotenvironmental conditions, provided that levels of essential amino 
acids are closely looked after Dietary CP level could possibly be reduced 
if there were adequate of the minimum levels of amino acids needed to 
support growth and muscle of broilers (Firman and Boling, 1998). 
Broiler chicks fed diets marginal in protein but fortified with methionine 
and lysine have been reported to perform well as those fed a diet higher 
in protein (Jensen and Colnago, 1991). On the other hand, birds fed on 
diets marginal in amino acids will over consume to meet their 
requirements for gain, thus resulting in increased carcass fat contents 
with reduced feedefficiency (Thomas et al., 1978). If the amino acid 
pattern provided in the diet exactly matches the birds’ amino acids 
requirements, excesses can be avoided. Consequently, protein accretion 
can occur with maximum efficiency (Chung and Baker, 1992). Reduction 
in CP also reduces the nitrogen (N) level in excreta and litter, thereby 
decreasing disposal problems (Moran et al., 1992). Feeding low CP diet 
has also been reported to improve the performance of birds in hot 
temperatures (Thim et al., 1997). The present trial was envisaged to 
determine the effect of decreasing dietary CP content (from 23 to 20%) 
while maintaining optimal essential amino acids profile on the 
performance of broilers in hot climatic conditions. Heat stress causes 
significant economic losses on broilers production due to poorer 
performance, lower breast meat yield, and greater carcass fat deposition 
(Ain Baziz et al., 1996). Among the proposed nutritional practices to 
alleviate heat stress effects, it has been suggested the decrease of crude 
protein levels (Hrubyet al., 1995; Cheng et al., 1999), since it has highest 
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heat increment among nutrients (Musharaf and Latshaw, 1999). 
Nevertheless, Alleman and Leclercq (1997) and Faria Filho (2003) have 
reported that lowprotein diets impair broilers performance in hot 
environments. Thus, the increase in crude protein and/or amino acid 
levels for heat-exposed broilers to help to withstand the poor feed intake 
has shown some positive results (Temim et al., 1999; Temim et al., 
2000a; Gonzalez-Esquerra and Lesson, 2005) or no effects (Zarate et al., 
2003a,b). In this sense, studies on nutrients digestibility, and energy and 
protein metabolism are needed to better understand the results involving 
protein levels and heat exposure. In regard to energy metabolism, low-
protein diets were shown to increase heat production in broilers (Buyse 
etal., 1992; Nieto et al., 1997; Swennen et al., 2004), whereas other 
studies have reported no influence (Macleod, 1990, 1992, 1997). Temim 
et al. (2000b) have shown broilers reared under 32oC and fed high-
protein diet did not modify protein synthesis. 
The growth and success of the poultry industry can be attributed in part 
to significant improvements in growth and feed efficiency that resulted 
from genetic selection. Genetic selection based on important economic 
traits such as growth rate, body size, edible meat yield, and feed 
conversion has resulted in gross changes in commercial meat poultry 
(Havenstein et al., 
1994 a, b; Anthony, 1998; Pollock, 1999). The age to reach market 
weight, the amount of feed necessary to produce a kilogram of meat, and 
the age at which slaughter occurs have been reduced continuously during 
the last 50 years (Gous, 1986). However, during the last decade, intense 
selection pressure has been applied to improve breast meat yield and 
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muscle mass in response to a shift in the market from whole birds to 
further processed products and an increasing demand for white meat by 
consumers (Ewart, 1993). Consequently, the growth of the Pectoralis 
major muscle of broilers and turkeys has increased at a rate that has 
exceeded body weight growth (Lilburn, 1994). Unfortunately, along with 
this progress an increase in muscle abnormalities and meat quality 
problems have also been reported. Genetic selection has resulted in 
profound changes in muscle fibers and vascular structure of poultry 
skeletal muscle (Wilson et al, 1990; Dransfield and Sosnicki, 1999; 
Hoving-Bolink et al., 2000; Remignon et al., 2000). 
2.13. Dietary requirement of the growers: 
Nutrient intake plays a major role in dictating growth rate. The 
major nutrients, energy and protein (amino acids), are of economic 
importance. Dietary energy level is the main factor influencing feed 
intake, as birds will, under normal circumstances, eat to satisfy their 
energy needs. Therefore the dietary nutrients, protein vitamins and 
minerals should vary in relation to the dietary energy content of the diet, 
if they are not to become deficient, with low feed intake, or over 
consumed, with low energy diets. The level of the dietary energy is 
usually the main factor influencing diet cost. There are indications that 
the energy intake of pullets can be maximized through use of low energy 
diets. Selection for increased growth rate in livestock may be 
accompanied by increases in requirements for energy and nutrients. It has 
been suggested that intensively selected broilers have altered food intake 
control mechanisms and could be constantly hungry, due to their high 
resource demands (Bokkers et al. 2004), The association between heat-
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stress effect and growth potential was more evident when birds were fed 
high-protein diets (Cahaner et al., 1995b), 
adjusting protein to energy ratio and modifying nutrient density are 
methods that can be used to affect feed and amino acid intake leading to 
more body weight gain and meat yield. In the study reported by 
Stangeland et al. (1999), 
Ewing (1963) noted that as energy in the diet increases, the requirement 
of MET increases in proportion. Forty years ago, at 1000 Cal/lb. of feed 
(2,222 kcal/kg), 0.50% MET was recommended in the diet. Ewing 
suggests formulating diets with amino acid requirements calculated as a 
percent of energy.  
According to Larbier and Leclercq (1994), small birds such as leghorns 
are able to keep energy intake constant even with varying levels of 
dietary energy concentration. 
Peter et al. (1997 ) found that a protein level of 20% is adequate as a 
starter for slow-growing birds. After six weeks, protein content can be 
reduced to 17.5%. 
NRC(1994) recommended that calcium, phosphorus, lysine and 
methionine, required by a growing hen should be (8, 3.5,6 and2.5 g/kg 
feed) respectively. 
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CHAPTER THREE 
MATERIALS AND METHODS 
3.1 Birds, housing and management: 
In this experiment one hundred and twenty eight one day unsexed 
commercial broiler chickens breed (HUBBARD) broiler chicks were 
bought from (ALARABIY COMPANY). At day old live weight of 
chicks ranged between 50 – 57 gm. They were kept in an adaptation 
period for three day. on the day of the start of the experiment the broiler 
chicks ranged between 65 – 75 gm per chick.   Bird were reared on deep 
litter system in open housing system .The house was constructed of brick 
wall 50 cm high. The rest of the wall is made from the zinc sheet. The 
roof was made from zinc material made of iron posts, The open sided 
house was portioned into16(sixteenth) partions 80 x 80 cm, Each portion 
was separated from the other by wire nettings. Before randomization of 
chicks, the house was thoroughly cleaned washed and disinfected. In this 
house the day old chicks were randomized into sixteen(16) units on deep 
litter in such a manner that each experimental unit was accommodating 8 
chicks. Four replicates per each treatment were used in such a manner 
that each treatment contained 32 one day old chicks. 
Weekly feed required for the experiment was mixed manually. Feed and 
water  were available  adlebtem. 
Feed was first distributed on newspapers and plastic trays during the 
second weeks (Adaptation period) and later in metallic tubular feeder, 
water was provided  in plastic drinkers of one gallon capacity at the rate 
of one drinkers for each 8 chicks. The drinkers were  cleaned daily. 
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Supportive doses of vitamins minerals and prophylactic doses of 
antibiotics, and  anticoccidiosis  were administrated via drinking water. 
Chicks were vaccinated against first dosage in 8 days Newcastle disease  
gumboro disease in 15 days  and second dosage in 28 days Newcastle 
disease.    
Artificial  light was provided by incandescent bulb lamp of 100 watts 
hanged one foot high from the floor during the first and second weeks 
then hanged at about 5 to 6 feet from the floor.  The average ambient 
temperature was 38.6 c during the experimental period. 
3.1.1 molasses and experimental diets: 
Four levels of experimental diets were used in this experiment 
using molasses as anther source of energy. The chemical analysis of 
molasses is present in table  (1),(2)and(3) the four levels used were 0 , 3 , 
6 , and 9% molasses. The chemical composition,(calculated and 
determined) of the experimental diets are presented in table (1), (2) and 
(3) respectively. 
3.1.2 Experimental Procedure and sampling: 
By the end of each week all feeders were weighed and total feed 
consumed was calculated. Live body weight changes were recorded by 
weighing all groups in each portion and total weight gain per week was 
calculated. Feed conversion ratio was calculated every week. Daily 
records were kept for mortality and temperature.  
Samples of experimental diets were subjected to proximate analysis 
according to the standard method of Association of  Official  Analytical 
Chemist (A.O.A.C) (1982). 
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Before slaughtering of the birds four birds/replicate (sixteen 
birds/treatment) were chosen randomly.  The leg was banded and birds 
were weighed to obtain live weight, then slaughtered manually, plucked 
using hot water, eviscerated and washed. Blood samples were taken from 
the jugular vein directly after slaughtering and allowed to clot then the 
serum was obtained and  stored at (-20 C ) which was used later for 
serum analysis. The carcasses were weighed and hot carcasses weights 
were recorded to obtain dressing percentage and also liver was weighed. 
3.2. Experimental design and statistical analysis: 
The design used was complete randomized design Duncan 
Multiple Range (steel and torrie 1960) was used to separate the means. 
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Table 4:Calculated composition of experimental diets: 
Molasses%
Ingredients  % 0 3 6 9 
Sorghum 64 63.4 61.15 58.95 
Groundnut cake 18.5 17.8 16.5 15 
Sesame cake 9.9 9.5 10.2 10 
Wheat bran 1.95 0.65 0.2 0.5 
Broiler concentrate 4.5 4.5 4.5 4.5 
Lime stone 0.8 0.8 0.8 0.8 
Salt 0.25 0.25 0.25 0.25 
Lysine 0.05 0.05 0.05 0.05 
Methionine 0.05 0.05 0.05 0.05 
Total 100 100 100 100 
 
Chemical analysis of broiler concentrate 5%. 
(CP)crud protein =  40%. 
Crud fiber = 1%. 
Crud fat  =  3%. 
Net energy kcal/kg = 2000. 
Sodium  =  1.5%. 
Phosphorous total  =  4.6%. 
Calcium = 8%. 
Lysine  =  12%. 
Methionine  =  3%. 
Methionine  and cystine  = 3.5%. 
$(LNB INTERNATIONAL FEED B.V. NISTELRODE – HOLLAND). 
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Table 5: Determined chemical analysis of the experimental 
diets: 
 
Molasses % 
Component% 0 3 6 9 
CP 22.7 22.1 21.6 21 
ME (Kcal/kg) 3112 3109 3085 3060 
Calcium  1.09 1.07 1.08 1.07 
Phosphorous  0.63 0.61 0.6 0.59 
Methionine 0.56 0.55 0.47 0.46 
Lysine  1.14 1.31 1.07 1.01 
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Table 6 . determined chemical composition of the experimental diets 
(Actual analysis): 
 
Molasses % 
Component % 0 3 6 9 
Dry matter 91.41 91.25 90.31 90.18 
Crude protein 24.43 24 23.43 23 
Either Extract 4.5 4.78 4.85 4.46 
Crude fiber 5.77 8.05 8.19 8.38 
Ash 7.21 6.68 7.75 6.66 
Nitrogen-free Extract 49.5 47.74 46.52 47.7 
 
Analysis by nutrition laboratory 
Faculty of Animal Production  
University of Khartoum 
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3.3. Blood analysis:  
Blood was taken from two birds selected randomaly collected into  
clean dry bottles and allowed to clot for cholesterol and glucose test. 
Blood was  kept in fluoride oxalate containers and then separated by 
centrifugation at 3000.r.p.m. for  5 minutes. The serum and plasma were 
stored in a refrigerator at 4c for further analysis. 
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CHAPTER FOUR 
RESULTS & DISCUSSION 
 
4.1. Effect of dietary molasses levels on broiler performance: 
          Table (6) shows the impact of dietary molasses addition on broiler 
performance. The birds looked healthy throughout the experimental 
period. Molasses treatments had no significant effect on mortality among 
experimental groups.  
4.1.1. Feed intake: 
            In this study it was clear that feed intake was affected by the 
dietary  molasses treatment throughout the experimental period. The data 
of feed intake shown on table (6) exhibited no significant  difference (P > 
0.05) among experimental groups. Feed intake was on the average of 
2757g/bird in group 6% molasses and 2567g/bird in group control 
respectively. Hamza  et al ; (1984) in experiment molasses was included 
at three different levels 6%, 12% and 15% molasses . there was no 
significant difference (P>0.01) in the amount of feed consumed and body 
weight. 
4.1.2. Live body weight gain: 
            These results are not similar to the findings obtained by Cannor et 
al. (1972) Ricci et al (1980) ; however body weight changes in this study 
was different from the findingsof Maw (1933), and Scott (1953). They 
found anincrease in body weight gain,  . In the present study all molasses 
groups 3%, 6% , 9%  showed no differences when compared with control  
group.  Difference in average live body weight gain among the four 
groups were significant (P < 0.01) .  The  control group 0% molasses 
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1068 g/bird, 3% molasses gave 1173.5 g/bird, 6% molasses was the 
highest 1295 g/bird, 9% molasses 987 g/bird respectively. Eiman  et al ; 
(1986) observed feed intake and increasethe amount of feed consumed 
and body weight was a  lwoys significantly (P>0.001) lees in 27.5% and 
38.5% molasses compared with 0%and 11% the efficiency of food 
utilization in the group receiving higher levels of molasses was higher 
than rest  
4.1.3. Feed conversion ratio: 
         The data of feed conversion ratio among  tested groups were  
significantly ( P  < 0.05) affected by molasses level. But the best results 
were observed at lower molasses level (3% ,6%) table (6). 
4.1.4. Blood chemistry: 
            It was clear from blood chemistry test, in the present study serum 
cholesterol level was increased by the molasses addition., that group 9% 
molasses increased the serum cholesterol level more than the control 
group. studies showed that high level of blood serum glucose  level was 
increased by the molasses addition, that group 9% molasses increased the 
serum glucose level more than the control group.  The results of serum 
chemistry are presented in table (7). There was a significant effect ( p  <  
0.01) of the dietary molasses on the serum cholesterol level of the treated 
bird was increased by the molasses treatment until level of molasses 
(9%).Where as   molasses treatments had significant effect (p < 0.01) on 
serum glucose level. 
4.1.5. Dressing percentage: 
              Dressing percentage showed no significant differences among 
all group, however, the group 6% and 3% obtained the best results. No 
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significant differences were ( p > 0.05) found between groups for the 
liver.  Table (8) there were no significant differences between   groups of 
the dietary molasses on the dressing percentage. 
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Table 7.  Effect of dietary molasses on performance of 
broiler chicks: 
 
Molasses level % 
Parameters  0 3 6 9 SE L.S 
Body weight gain g/bird 1068.6ab 1173.5bc 1295.1c 987a 52.2 ** 
Feed intake g/bird 2567.5 2716.3 2757.2 2669.9 88.6 N.S 
Feed conversion 2.4b 2.3ab 2.1a 2.7c 0.079 * 
 
SE  : stander Error. 
L.S  : level of significant. 
N.S  : No significant. 
*     : significant at p < 0.05. 
**  : significant  at p < 0.01. 
a-b-c: Means in the row with different superscript are significantly different. 
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Table 8: Effect of dietary molasses level on serum, cholesterol, 
Glucose of broiler chicks. 
 
Molasses level %
Item 0 3 6 9 SE L.S 
Cholesterol mg/dl % 168.1a 162.2a 192.6a  249.9b 11.9 ** 
Glucose mg/dl % 114.8a 115.3a   121.1a 164.8b 12.1 ** 
 
SE  : stander Error. 
a-b : Means in the row with different superscript are significantly different.  
L.S : level of significant. 
**  : significant at p  <  0.01 
*:    significant at p   < 0.05 
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Table 9: Effect of dietary molasses levels on carcass and 
liver of broiler chicks: 
 
Molasses level % 
   Item   0 3 6 9 SE L.S 
Liver(gm) 30.4a 38.7b 41.1b 39.7b 1.6 ** 
Deressing% 67.7 70.8 70.8 69.5 1 N.S 
 
SE  : stander Error. 
a-b :  Means in the row with different superscript are significantly different. 
L.S : level of significant. 
NS  : No significant.  
**  : significant  at  p  < 0.01 
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CONCLUSION AND RECOMMENDATIONS 
 
           The study showed that,molasses teratments had nonegative effect 
on broiler chicks performance. In this study the dieatry molasses was 
observed to have no adverse on broiler chicks. 
Serum cholesterol and glucose levels was increased due to the molasses 
treatment. 
Further studies are needed to assess the effect of dietary molasses on 
broiler and layer performance and to assass the egg cholesterol levels.  
Molasses (source of energy) is relatively a cheap energy source of high 
nutritive value than can be included in broiler ration for both safety and 
lowering the cost. 
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APPENDIX 
 
Determination of Blood glucose: 
Principle of the method: 
The oxidation of Glucose is catalyzed by Glucose oxidase (GOD). 
The resultant hydrogen peroxide  (H2O2) is  oxidatively  coupled with 4-
aminophenazone and phenol in the presence of peroxidase (POD) to 
yield a red quinoneimine dye, the concentration of which at 546 nm is 
proportional to the concentration of glucose. 
Alpha – D-Glucose         Mutarotase> beta-D-Glucose 
Beta-D-Glucose + H2O + O2     GOD>   D-gluconic acid + H2O2  
H2O2 + 4-aminophenazone+phenol  POD>  quinoneimine + 4H2O  
The procedure: 
Blood glucose was determined by the method described by Tinder, 
(1969). The following were pipetted into labeled test tubes, blank , 
standard and the sample, into the blank 0.01mL of distilled water and 
1.0mL  of the reagent. Into the standard tube only  0.01mL of the 
standard (S) and 1.0mL of the reagent (Reagent and Standard are 
provided ready to use). 
Into the sample tube 0.01mL of the sample and 1.0mL of the reagent then 
they were mixed and incubated at room temperature for  5 minutes at 
37C. absorbance of the sample (As) or Standard (Astd) against reagent 
blank was measured. Calculations: 
Glucose concentration (mg/dl) = O.D.Sample x con. Standard   
                                                      O.D.Standard 
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APPENDIX 
Determination of cholesterol: 
Principle of the method: 
          Free and esterified  cholesterol in the sample originates, by means 
of the couple reaction described  below, a colored  complex that can be 
measured by spectrophotometer. 
Cholesterol ester + H2O   Chol.esterase> cholesterol+ fatty acids 
Cholesterol + 1/2O2 + H2O   cho.oxidase> cholesterol + H2O 
2H2O2+4-Aminoantipyrine+phenol peroxidase> Quinoneimine + 4H2O   
The procedure: 
          Serum cholesterol was determined according to Enzymatic 
colorimetric test (CHOD-PAD) (Richmond, 1973) 
The Reagent was brought to the room temperature. The following were 
pipette: into labeled test tubes; blank, standard and sample, into the blank 
only 1.0mL of the reagent, into the standard tube only 10mL of 
cholesterol standard (s) and 1.0mL of the Reagent (Reagent and standard 
are provided ready to use ). Into the sample tube 10mL of the sample and 
1.0mL of the reagent then they were mixed thoroughly and incubated for 
10mL minutes at room temperature (16-25C) or for 5minutes at 37C. 
The absorbance (A) of the standard and sample at 500nm against the 
blank was measured.  
Calculations: 
          The cholesterol concentration (C) in the sample is calculated using 
the following formula:  A sample x concentration of standard. 
                                      A standard  
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Appendix 1 the effect of molasses broiler (1st week) 
Treat                  feed conversion           feed intake g/b     weight gain g/b  
                                       ration       
Mean                       3.1                             269.2                         87.0 
N                               4                                 4                               4 
SE                            .26                            16.9                             3.2 
 
 
Mean                       2.4                            205.9                            83.5 
N                               4                              4                                      4 
SE                            .26                            16.9                                3.2     
 
 
Mean                       2.9                              246.7                             84.5 
N                              4                                  4                                   4 
SE                            .26                                16.9                              3.2 
 
 
Mean                      3.2                               232.3                             72.9 
N                              4                                  4                                    4 
SE                          .26                                16.9                               3.2 
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Appendix 2 the effect of molasses broiler (2st week) 
Treat                  feed conversion           feed intake g/b     weight gain g/b  
                                       ration       
Mean                           1.8                           250.1                     144.5                                   
N                                   4                                4                           4 
SE                                .15                           15.9                        17.4 
 
 
Mean                          1.5                           275.6                        176.8 
N                                4                                   4                             4 
SE                               .15                             15.9                          17.4 
 
 
Mean                        1.5                             274.6                          183.6 
N                                4                                  4                                4 
SE                             .15                               15.9                           17.4 
 
 
Mean                      1.6                               270.6                           172.5 
N                             4                                    4                                  4 
SE                          .15                                 15.9                             17.4 
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Appendix 3 the effect of molasses broiler (3st week) 
Treat                  feed conversion           feed intake g/b     weight gain g/b  
                                       ration       
Mean                           1.9                           393.6                            207.6 
N                                   4                               4                                   4 
SE                                .20                            13.4                                13 
 
 
Mean                           1.8                             404.3                           214.8 
N                                   4                                  4                                 4 
SE                                .20                              13.4                               13 
 
 
Mean                            1.7                               450.1                          259.8 
N                                    4                                    4                                  4 
SE                                 .20                                 13.4                             13 
 
 
Mean                            3.1                                421.7                         137.9   
N                                    4                                       4                               4 
SE                                 .20                                    13.4                          13 
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Appendix 4 the effect of molasses broiler (4st week) 
Treat                  feed conversion           feed intake g/b     weight gain g/b  
                                       ration       
Mean                          2.6                           443.3                       185.5 
N                                  4                              4                                 4 
SE                               .31                          37.2                             32.6 
 
 
Mean                         2.4                            533.6                         217.4 
N                                 4                                4                                 4 
SE                             .31                             37.2                             32.6 
 
 
Mean                       2.9                                 504.1                      173 
N                               4                                    4                             4 
SE                            .31                                37.2                          32.6 
 
Mean                       2.8                                  509.5                       197.1 
N                               4                                        4                           4 
SE                            .31                                    37.2                       32.6 
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Appendix 5 the effect of molasses broiler (5st week) 
 
Treat                  feed conversion           feed intake g/b     weight gain g/b  
                                       ration       
Mean                           3.1                           652.2                      218.9 
N                                   4                                 4                            4 
SE                                .39                             43.0                       43.1 
 
 
Mean                          2.6                             695.7                        296.5 
N                                  4                                  4                              4 
SE                              .39                              43.0                          43.1 
 
 
Mean                         2.1                             671.6                        321.1 
N                                4                                   4                              4 
SE                              .39                               43.0                         43.1 
 
 
Mean                       2.5                              667.1                         275.2 
N                              4                                   4                              4 
SE                           .39                                43.0                           43.1 
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Appendix 6 the effect of molasses broiler (6st week) 
Treat                  feed conversion           feed intake g/b     weight gain g/b  
                                       ration       
Mean                          2.7                              558.9                   225 
N                                  4                                  4                          4 
SE                               .43                              11.7                     27.3 
 
 
Mean                         3.5                              601                       184.3 
N                                4                                   4                            4 
SE                              .43                             11.7                          27.3 
 
 
Mean                        2.3                            609.8                        272.9 
N                               4                                4                                 4 
SE                           .43                              11.7                          27.3 
           
 
Mean                      3.2                           568.5                             175 
N                             4                                   4                                 4 
SE                          .43                             11.7                              27.3 
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Appendix 7 the temperature 
July 
Day                 Morning                afternoon                      night 
23                      32                             36                               30 
24                      33                             38                               32          
25                      30                             35                               31 
26                      29                             34                               32 
27                      33                             40                               34 
28                      30                             41                               32 
29                      32                             38                               35 
30                      30                             36                               32 
31                      37                             42                               35 
August 
1                        38                             40                                37 
2                        35                             38                                 37 
3                        36                             40                                 38 
4                        34                             38                                 36 
5                        36                             40                                 35 
6                        37                             41                                 43 
7                        37                             43                                 39 
8                        34                             40                                 38 
9                        32                             40                                38 
10                      30                            38                                 35 
11                     32                              37                                 35 
12                     34                             37                                 35 
13                     34                             37                                 33 
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14                         32                            35                               33 
15                         33                           35                                32 
16                         32                           35                                30 
17                        33                            35                                31 
18                        34                            43                                40 
19                        30                            40                                 39 
20                       32                             41                                 38 
21                        33                            40                                 39 
22                       33                             40                                 39 
23                       32                              40                                39 
24                        33                            38                                 35 
25                        33                             43                                39 
26                       32                              38                                35 
27                       33                              43                                39 
28                       33                              41                                38 
29                       33                             43                                 38 
30                       30                             38                                 35 
31                       31                             35                                29 
September 
1                         28                            35                                33 
2                        28                             36                                30 
3                         30                            38                                35 
4                        33                             40                                34 
5                        35                             43                                33 
 
 
